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(54) Video information recording and reproduction apparatus and method as well as video tape 



(57) The video information recording and reproduc- 
tion apparatus comprises a video information recording 
and reproduction section for recording and reproducing 
video picture information onto and from a video tape, 
and an index picture production section which includes 
a picture memory for storing compressed index picture 
information, and a microcomputer for extracting the 
video picture information recorded by the video informa- 
tion recording and reproduction section at designated 
extraction timings, successively compressing, decoding 
and storing the extracted video picture information into 
the picture memory, successively reading out, decom- 
pressing and decoding the compressed index picture 
information stored in the picture memory to form still 
pictures and outputting the still pictures, and which sup- 
plies the index still picture information successively out- 
putted from the microcomputer to the video information 
recording and reproduction section so that the index still 
picture information may be successively recorded into a 
top portion of the video tape by the video information 
recording and reproduction section, as well as a video 
information recording and reproduction method and a 
video tape. 
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Description 

Background of the Invention 

This invention relates to a video information record- 
ing and reproduction apparatus such as a video tape 
recorder (VTR) or a video tape recorder with a camera 
(movie), and more particularly to a video information 
recording and reproduction apparatus and method by 
which, in order to grasp contents of video information 
recorded on a video tape in a short time, a series of 
index pictures of the video information can be produced 
along a time series and recorded onto the video tape as 
well as a video tape on which such index pictures are 
recorded. 

Conventionally, various index systems have been 
proposed for retrieving the contents and the position of 
video information recorded on a tape using a video 
information recording and reproduction apparatus of the 
type which employs a video tape as represented by a 
video tape recorder (VTR). 

A first one of prior art index systems is disclosed in 
Japanese Patent Laid-Open Application No. Hei 6- 
153130. In the first prior art index system, video infor- 
mation recorded on a tape is sampled at predetermined 
timings to produce index pictures, and the index pic- 
tures are successively stored into a storage means dif- 
ferent from the tape. Upon utilization of the index 
pictures, either the index pictures for the entire tape are 
read out from the storage means and displayed in the 
form of a table, or a reproduction position of the tape is 
designated from a scale indicating a recording range of 
the tape to read out and display a corresponding index 
picture on a display screen so that the contents or a 
retrieval condition of the tape may be grasped intuitively 
by eyesight. 

With the first prior art index system, however, stor- 
age means for storing index pictures is required other 
than a tape, and storage means for index pictures corre- 
sponding to individual tapes to be produced are 
required. Thus, as such storage means other than a 
tape, use of a hard disk or an EEPROM (electrically 
erasable and programmable ROM) annexed to a tape is 
proposed in the first prior art document. However, 
where an external recording medium such as a hard 
disk is used, the reproduction processing therefor 
depends upon an apparatus used for reproduction, and 
other apparatus cannot display index pictures and 
require reproduction of index pictures. Meanwhile, the 
additional provision of a storage medium for index pic- 
tures to a tape raises the cost required for the tape. Fur- 
ther, whichever means is adopted, index pictures 
produced by the first prior art index system cannot be 
utilized by a video information recording and reproduc- 
tion apparatus of the type which is not compatible with 
the index system. 

A second prior art index system is disclosed in Jap- 
anese Patent Laid-Open Application No Sho 64-66888. 
In the second prior art index system, a tape has an 



index area set at a top portion thereof for recording 
index information (absolute addresses, image informa- 
tion) useful for retrieval of the tape. In order to fetch a 
picture to be recorded into the index area from a tape 
5 recorded in advance, if position information of an arbi- 
trary one scene is designated, then the tape is fed fast 
to the position, and then the picture at the position is 
reproduced, whereafter the thus reproduced image 
information is stored once into a memory present out- 
re side the tape. Thereafter, the tape is fed back to the top 
thereof, and the picture written in the memory is 
recorded for each screen into the predetermined index 
area at the top of the tape. Then, upon reproduction of 
the index, information for one field from the predeter- 
75 mined index area is reproduced via the memory. Also a 
multiple-divided screen is disclosed in the second prior 
art document. 

With the picture index production and displaying 
system of the second prior art index system, however, 
20 picture information for a screen of one field, that is, pic- 
ture information only for 1/60 second in the NTSC 
(National Television System Committee) (one of stand- 
ard television systems; 30 frames with 525 scanning 
lines are used for one second) mode, is recorded into 
25 the index area of a tape. Upon reproduction of the pic- 
ture, the picture information is recorded once into a pic- 
ture memory outside the tape and then reproduced by 
normal picture reproduction so that it is outputted as a 
TV picture. Since a memory outside the tape is required 
30 upon reproduction of a picture recorded in the index 
area in this manner, the picture index production and 
displaying system is disadvantageous in that the picture 
in the index area cannot be reproduced only by an ordi- 
nary VTR placed on the market. 
35 Further, since an index picture is designated while 
a reproduced picture is visually observed after it is 
recorded onto a tape to produce the index, rewinding 
and recording of the tape are required for each one 
index picture. In this instance, if it is assumed that, for 
40 example, a reference picture is cut out after each one 
minute from contents for 120 minutes to produce an 
index, then a fast feeding and rewinding operation of the 
tape must be performed by 120 times This corre- 
sponds, as a travel distance of the tape, to fast feeding 
45 and rewinding operations of a 1 20-minute tape from the 
top to the last end by 60 times. Therefore, it has been 
proposed to thin out pictures to decrease the number of 
times. However, even where the proposal is adopted, 
the tape must still be moved by 13 times. Although the 
so time required when designation of a reference picture is 
performed manually increases as much, the time 
required for production of an index is still long and the 
load applied to a mechanism section of the VTR is still 
heavy even if designation of a reference picture is per- 
55 formed automatically after each fixed interval of time. 
Further, the VTR disclosed in the second prior art docu- 
ment must have a mechanism which can designate, 
both upon recording and reproduction of an index, data 
recorded on the tape in units of a field and record and 
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reproduce the thus designated data. Consequently, the 
second prior art index system is disadvantageous in 
that much time is required for production ol an index pic- 
ture and a high load is applied to the mechanism sec- 
tion, and the mechanism section must have a special 
construction. The second prior art index system is dis- 
advantageous also in that, in order to display an index 
picture, the index picture must be fetched once into a 
memory. 

In this manner, for the utilization of an index picture, 
a video information recording and reproduction appara- 
tus for exclusive use is required, and there is a subject 
to be solved in that index data cannot be used on an 
ordinary video deck. 

Summary of the Invention 

It is an object of the present invention to provide a 
video information recording and reproduction apparatus 
and a method of recording index picture information 
onto a video tape by which, in order to solve the subject 
of the prior art described above, even if a video tap is 
set in position into an ordinary vid^o deck and repro- 
duced in an ordinary reproduction mode, index picture 
information which allows contents of video information 
recorded on the video tape thus set to be retrieved at a 
glance can be recorded onto the video tape. 

It is another object of the present invention to pro- 
vide a video information recording and reproduction 
apparatus with an index picture production and record- 
ing function by which an index picture can be automati- 
cally produced in a short time and recorded onto a video 
tape with a simple construction. 

It is a further object of the present invention to pro- 
vide a video information recording and reproduction 
apparatus with an index picture production and record- 
ing function by which, even when new video information 
is recorded additionally or in a superposed condition 
onto a video tape on which video information is 
recorded already, an index picture corresponding to the 
new video information can be automatically produced in 
a short time and recorded onto the video tape. 

It is a still further object of the present invention to 
provide a video information recording and reproduction 
apparatus with an index picture production and record- 
ing function which can be connected to a video camera. 

It is a yet further object of the present invention to 
provide a video tape which allows, even when it is set in 
position into an ordinary video deck and reproduced in 
an ordinary reproduction mode, contents of video infor- 
mation recorded on the video tape thus set to be 
retrieved at a glance. 

In order to attain the objects described above, the 
present invention provides a video information record- 
ing and reproduction apparatus, characterized in that it 
comprises video information recording and reproduction 
means for recording and reproducing video picture 
information onto and from a video tape, and an index 
picture production section which includes a picture 



memory for storing compressed index picture informa- 
tion, and a microcomputer for extracting the video pic- 
ture information recorded by the video information 
recording and reproduction means at designated 

5 extraction timings, successively compressing, decoding 
and storing the extracted video picture information into 
the picture memory, successively reading out, decom- 
pressing and decoding the compressed index picture 
information stored in the picture memory to form still 

io pictures and outputting the still pictures, and which sup- 
plies the index still picture information successively out- 
putted from the microcomputer to the video information 
recording and reproduction means so that the index still 
picture information may be successively recorded into a 

is top portion of the video tape by the video information 
recording and reproduction means. 

Further, the present invention provides a video 
information recording and reproduction apparatus, 
characterized in that it comprises video information 

20 recording and reproduction means for recording and 
reproducing video picture information onto and from a 
video tape, and an index picture production section 
which includes storage means (a picture memory) for 
storing compressed index picture information and 

25 recording setting conditions, and a microcomputer for 
extracting the video picture information recorded by the 
video information recording and reproduction means at 
designated extraction timings, successively compress- 
ing, decoding and storing the extracted video picture 

30 information into the storage means, storing the record- 
ing setting conditions obtained from the video informa- 
tion recording and reproduction means into the storage 
means, successively reading out. decompressing and 
decoding the compressed index picture information 

35 stored in the storage means to form still pictures, adding 
the recording setting conditions from the storage means 
to the still pictures and outputting the still pictures 
together with the recording setting conditions, and 
which supplies the index still picture information succes- 

40 sively outputted from the microcomputer having the 
recording setting conditions added thereto to the video 
information recording and reproduction means so that 
the index still picture information with the recording set- 
ting conditions added thereto may be successively 

45 recorded into a top portion of the video tape by the 
video information recording and reproduction means. 

Furthermore, the present invention provides a 
video information recording and reproduction appara- 
tus, constructed such that it comprises an external 

so apparatus such as a video tuner or a camera, video 
information recording and reproduction means and an 
index picture production section, and that one of a pic- 
ture input signal obtained from the video tuner or the 
external apparatus and a reproduced picture signal 

55 obtained from the video information recording and 
reproduction means by reproduction is selectively input- 
ted to the index picture production section, and the pic- 
ture input signal obtained from the video tuner or the 
external apparatus and the index picture signal output- 
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ted from the index picture production section are input- 
ted to the video information recording and reproduction 
means so as to be recorded onto the video tape. 

The index picture production section includes a 
frame memory for storing divided screen data for form- s 
ing a divided screen obtained decompression decoding 
and editing of picture data for one frame, a picture mem- 
ory for storing data for forming a plurality of compressed 
coded divided screens, and a microcomputer for per- 
forming compression coding processing, decoding w 
processing and editing processing. 

The apparatus constructed in such a manner as 
described above operates in the following modes to 
form index pictures on a video tape. The modes include 
a recording mode in which a picture input signal (video 15 
picture information) obtained from the video tuner or the 
external apparatus is recorded onto a video tape, an 
index storage mode in which a predetermined one of 
screens to be recorded is sampled out and stored into 
the picture memory of the index picture production sec- 20 
tion, an index reproduction mode in which the index pic- 
ture data of the picture memory of the index picture 
production section are recorded onto the video data 
again, and a reproduction mode in which the picture sig- 
nal recorded on the video tape is outputted. 25 

Further, the present invention provides a video 
information recording and reproduction apparatus, 
characterized in that it comprises video information 
recording and reproduction means for recording and 
reproducing video picture information onto and from a so 
video tape, and index picture production means which 
includes storage means for storing compressed index 
picture information, and a microcomputer for extracting 
the video information recorded by the video information 
recording and reproduction means at designated ss 
extraction timings, successively compressing, decoding 
and storing the extracted video picture information into 
the storage means, successively reading out the com- 
pressed index picture information stored in the storage 
means, converting the read out compressed index pic- 40 
ture information into information of a form wherein a plu- 
rality of reduced index screens are arranged per one 
screen and successively outputting the information 
obtained by the conversion as still pictures each contin- 
uously for a predetermined period of time, and which 45 
supplies the plurality of arranged index still pictures out- 
putted successively from the microcomputer each for 
the predetermined period of time to the video informa- 
tion recording and reproduction means so as to be suc- 
cessively recorded into a top portion of the video tape so 
by the video information recording and reproduction 
means. 

Further, the present invention provides a video 
information recording and reproduction apparatus, 
characterized in that it comprises video information 55 
recording and reproduction means for recording and 
reproducing video picture information onto and from a 
video tape, and index picture production means which 
includes storage means for storing compressed index 



picture information, and a microcomputer for extracting 
the video information recorded by the video information 
recording and reproduction means at designated 
extraction timings, successively storing the extracted 
video information into a frame memory, successively 
compressing, decoding and storing the video picture 
information stored in the frame memory into the storage 
means, converting the compressed index picture infor- 
mation stored in the storage means into information of a 
form wherein a plurality of reduced index screens are 
arranged per one screen and successively storing the 
information obtained by the conversion as still pictures 
into the frame memory, and which successively outputs 
the plurality of thus arranged index still pictures stored in 
the frame memory each for a predetermined period of 
time to the video information recording and reproduction 
means so as to be successively recorded into a top por- 
tion of the video tape by the video information recording 
and reproduction means each continuously for the pre- 
determined period of time. 

Further, according to the present invention, the 
video information recording and reproduction apparatus 
is characterized in that it further comprises display 
means for individually displaying the plurality of 
arranged index still pictures recorded at the top portion 
of the video tape and reproduced by the video informa- 
tion recording and reproduction means, and control 
means for designating a desired one of the plurality of 
arranged index still pictures displayed on the display 
means and feeding the video tape to a position at which 
the video information corresponding to the designated 

index picture is recorded. 

Further, according to the present invention, the 
video information recording and reproduction apparatus 
is characterized in that it further comprises display 
means for individually displaying the plurality of 
arranged index still pictures recorded at the top portion 
ol the video tape and obtained by reproduction in a 
recording mode by the video information recording and 
reproduction means, and control means for designating 
a desired one of the plurality of arranged index still pic- 
tures obtained by reproduction of the top portion of the 
video tape in a recording mode and displayed on the 
display means, feeding the video tape to a position at 
which the video information corresponding to the desig- 
nated index picture is recorded to record the new video 
information onto the video tape and inputting the new 
video information to the index picture production means. 

Further, the present invention provides a method of 
recording index picture information onto a video tape, 
characterized in that index picture information to be 
used for retrieving video information recorded on a 
video tape is recorded, into a top portion of the video 
tape, as information of a plurality of arranged pictures 
wherein each screen includes, upon reproduction, a 
plurality of screens of information sampled in a time 
series at desired timings from the video information and 
reduced later. 
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Further, the present invention is characterized in 
that an address on a tape when an index picture is 
extracted is stored in an associated condition with the 
index picture into a picture memory of index picture pro- 
duction means, and when the index picture is recorded 
onto a video tape using the index picture production 
means, the address of the index picture on the tape is 
recorded onto a control track. 

Further, the present invention is characterized in 
that pictures reproduced by a tape recorder body can be 
extracted in a time series at predetermined extraction 
timings by index picture production means and stored 
into a picture memory. 

Further, the present invention is characterized in 
that an index picture to be reproduced and an extraction 
address of the index picture recorded on a control track 
can be stored into picture storage means. 

Further, the present invention is characterized in 
that means for storing, when a picture to be reproduced 
is extracted at a predetermined extraction timing and 
stored by picture compression coding means, also an 
address on a tape at the extraction timing is provided, 
and when an index picture is recorded, an address is 
stored onto a control track. 

Further, the present invention is characterized in 
that a video camera is used as a video information 
recording and reproduction apparatus. 

Further, the present invention is characterized in 
that recording setting conditions such as a recording 
date, a recording channel, a recording time and so forth 
obtained via a VTR microcomputer are stored into a pic- 
ture memory of an index picture production section, and 
the index picture production section adds the recording 
setting conditions and at least one picture signifying 
contents to be recorded to produce and output an index 
so as to be recorded as index information onto a video 
tape. 

As described above, according to the present 
invention, since a video tape on which video information 
is recorded in a time series and which has a top portion 
at which index picture information extracted in a time 
series from the video information is recorded as a plu- 
rality of screens in each of which a plurality of screens 
are arranged can be prepared, if the video tape is set in 
position into an ordinary apparatus (video information 
recording and reproduction apparatus or video informa- 
tion reproduction apparatus) having at least a reproduc- 
tion function and is reproduced in an ordinary 
reproduction mode, then the index pictures recorded at 
the top portion of the video tape can be displayed for a 
period of time of approximately 3 seconds on display 
means provided for the apparatus so as to allow selec- 
tion by eyesight, and as a result, video information 
desired to be enjoyed can be retrieved readily from 
among the index pictures displayed on the display 
means. 

In other words, when it is tried to search video infor- 
mation desired to be enjoyed from among a large 
number of video tapes, if a video information reproduc- 



tion apparatus having at least a reproduction function is 
available, the video information can be searched out 
readily using the video information reproduction appara- 
tus, and the video information desired to be enjoyed can 
5 be designated and reproduced without an error. 

Brief Description of the Drawings 

FIG. 1 is a block diagram showing an embodiment 
10 of a video tape recorder according to the present 
invention; 

FIG. 2 is a flow chart illustrating index picture 

recording mode processing; 

FIG. 3 is a flow chart illustrating index picture repro- 

is duction mode processing; 

FIGS. 4 and 5 are flow charts illustrating super- 
posed imaging recording processing; 
FIG. 6 is a diagrammatic view shewing an example 
of a display of index pictures; 

20 FIG. 7 is a schematic view of a tape and a memory 
upon the index picture recording mode processing; 
FIG. 8 is a similar view but showing the tape and the 
memory upon the index picture reproduction mode 
processing; 

25 FIG. 9 is a similar view but showing the tape and the 
memory upon the superposed imaging recording 
mode processing; 

FIG. 10 is a block diagram of a video camera to 
which the present invention is applied; 
30 FIG. 11 is a schematic view showing a superim- 
posed index picture; 

FIG. 12 is a schematic view showing another exam- 
ple of a display of index pictures; 
FIG. 13 is a block diagram showing the embodi- 
35 ment of the video tape recorder according to the 
present invention similar to FIG. 1 ; and 
FIG. 14 is a block diagram showing a detailed func- 
tional construction of an index picture formation 
section shown in FIGS. 1 and 13. 

40 

Detailed Description of the Preferred Embodiments 

Several embodiments of the present invention are 
described below with reference to the accompanying 

45 drawings. 

FIGS. 1 and 13 show a construction of an embodi- 
ment of a video information recording and reproduction 
apparatus (video tape recorder) according to the 
present invention. FIG. 14 is a block diagram showing a 

so detailed functional construction of an index picture pro- 
duction section 3. 

A recording and reproduction section 1 1a, a mech- 
anism section 11b and a VTR microcomputer 16a con- 
struct a construction section 2 of an ordinary video tape 

55 recorder. A video information signal, for example, from 
an antenna 1 1f via a tuner 1 1c or an external apparatus 
(for example, a camera) 1 1 e is inputted to the recording 
and reproduction section 11a. Further, a video-audio 
signal is inputted from a video-audio input terminal 11d 
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to the recording and reproduction section 11a. Upon 
recording, the video information signal or the video- 
audio signal is transmitted to the mechanism section 
11b, by which it is recorded onto a video tape. Further, 
when necessary, the video information signal or the 
video-audio signal is outputted so that it is displayed on 
a monitor 21. Also a remote controller 15 and a micro- 
computer 16 basically are ordinary components of an 
ordinary video tape recorder. However, control means 
for the entire apparatus (system) is formed from the 
VTR microcomputer 16a and an index picture producing 
microcomputer 16b. For the index picture producing 
microcomputer 1 6b of the index picture production sec- 
tion 3 according to the present invention, it is desirable 
to use a microcomputer of a high performance which 
can perform compression coding and decompression 
decoding of picture data in order to produce and record 
an index picture. A JPEG (Joint Photographic Coding 
Experts Group) compression coder 14 and a JPEG 
decompression decoder 12 which are shown included 
in the index picture producing microcomputer 16b 
shown in FIGS. 1 and 13 are a software coder and a 
software decoder for compression coding and decom- 
pression decoding of digital picture data, and using the 
JPEG compression coder 14 and the JPEG decompres- 
sion decoder 12, production of an index picture and 
recording of the index picture into an index area IDX 
secured at a top portion of a video tape according to the 
present invention are performed. While the software 
code and the software decoder are formed, in the 
embodiment described above, from the VTR microcom- 
puter 16a and the index picture producing microcom- 
puter 16b, respectively, apparently they may otherwise 
be formed from a single high performance microcom- 
puter. Further, the JPEG denotes a coding system for a 
color still picture. 

In particular, as shown in FIGS. 1 and 13, produc- 
tion and storage of an index picture according to the 
present invention are performed through a path which 
includes a decoder 24 (shown in FIG. 14), an analog to 
digital converter 20, a frame memory (FM) 18, the 
JPEG compression software coder 14 and a memory 
card 13. Thus, an analog video signal inputted from the 
tuner 11c or the external apparatus 11e and obtained 
from the recording and reproduction section 1 1a is sep- 
arated into a brightness signal (Y) and a pair of color dif- 
ference signals (Cb, Cr) by the decoder 24. The video 
signals thus obtained are converted into digital video 
signals by the analog to digital converter 20, and picture 
data for one screen successively obtained by sampling 
the digital video signals obtained by the conversion with 
a sampling signal 22 obtained, for example, after each 
30 seconds from the index picture producing microcom- 
puter 16b are fetched into the frame memory 18 in 
response to a vertical synchronizing signal from a syn- 
chronism separator 25. Then, the picture data (for 
example, 752*240) for one screen successively fetched 
into the frame memory 18 are thinned out (sampled) by 
the JPEG compression software coder 14 of the index 



picture producing microcomputer 16b to reduce the size 
of the picture, for example, to 1/4 (for example, 
376*240). The resulted data are further compressed 
and coded. The thus compressed coded index pictures 

s for the individual screens are successively stored into 
the memory card (picture memory) 13. On the contrary, 
recording of index pictures onto a video tape according 
to the present invention is performed via a path which 
includes the memory card 13, the JPEG decompression 

10 software decoder 1 2, a frame memory (FM) 17, a digital 
to analog (D/A) converter 19 and a decoder 23 (shown 
in FIG. 14). In particular, compressed coded index pic- 
tures for individual screens stored in the memory card 
1 3 are read out and then decompressed and decoded 

15 to a size of, for example, a nine-divided screen (for 
example, 235*150) by the JPEG decompression soft- 
ware decoder 12 of the index picture producing micro- 
computer 1 6b. The thus decompressed decoded 
pictures for individual screens are stored in an orderly 

20 arranged condition into the frame memory 17. The 
index pictures for the individual pictures stored and 
arranged in the frame memory 17 are read out and con- 
verted into analog video signals by the digital to analog 
converter 19. Then, the analog video signals are con- 

25 verted into a composite analog video signal, and index 
signals for one screen formed from nine divided screens 
are successively supplied to the recording and repro- 
duction section 11a A pair of switches 30 and 31 for 
switching signals shown in FIG. 13 may be formed from 

30 electronic circuits or may be formed by software. The 
switches 30 and 31 may be provided in the index picture 
production section 3 as seen in FIG. 14. A further switch 
32 is provided for the switching between the tuner 11c 
and the external apparatus 1 1 e (for example, a cam- 

35 era). 

According to the present invention, video informa- 
tion supplied from the recording and reproduction sec- 
tion 1 1a to the mechanism section 1 1b to be recorded 
onto a tape is sampled in parallel at timings defined by 

40 the microcomputer 16 (for example, after each 30 sec- 
onds), converted by the analog to digital converter 20 
and fetched into the frame memory 18. The video signal 
for one frame is compressed and coded by the JPEG 
compression software coder 14 installed in the micro- 

45 computer 16. The coded information is stored into the 
memory card 13. The memory card 13 may be formed 
from an IC memory card, for example, of a card size 
which has a comparatively small capacity since, even if 
an index picture is produced after each 30 seconds with 

so a two-hour recording tape which is used for an ordinary 
video tape recorder as hereinafter described, it is 
required that the IC memory card can store information 
of 240 band -compressed index pictures. 

The index picture information recorded in the mem- 

55 ory card 13 is decompressed, upon recording onto a 
tape, by the JPEG decompression software decoder 12 
and written into the frame memory 17. In this instance, 
the index pictures are edited and produced so that, for 
example, 3x3=9 index pictures can be displayed for 
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each of screens A, B and C as shown in FIG. 6. The 
index pictures thus edited and produced are converted 
from digital to analog pictures by the analog to digital 
converter 20 and transmitted as a video information sig- 
nal to the recording and reproduction section 11a. The 5 
video information signal is further sent to the mecha- 
nism section lib, by which it is recorded onto a tape 
VTR 

FIG. 2 is a flow chart of production processing of a 
tape of an index picture, FIG. 3 is a flow chart of repro- 10 
duction processing of the tape of the index picture, and 
FIGS. 4 and 5 are flow charts of superposition imaging 
processing of the tape of the index pictures. FIG. 6 is a 
schematic view showing an example of index pictures, 
and FIGS. 7, 8 and 9 are schematic views illustrating a 15 
relationship between the processing of the flow charts 
of FIGS. 2, 3, 4 and 5 and information recorded on the 
tape. 

First, recording of new pictures will be described. 
FIG. 7 is a view schematically illustrating an outline of 20 
the processing of FIG. 2. Thus, the processing will be 
described with reference to the flow chart shown in FIG. 
2. 

(1) First at step S11, in response to a rewinding 25 
request signal sent to the VTR microcomputer 16a, 
rewinding of a tape is performed by the control of 

the VTR microcomputer 16a. The rewinding opera- 
tion at step S1 1 is performed only when required. 
Then, in response to a manual operation of a 30 
recording operation switch on a panel switch 51 , the 
switches 30 and 31 are switched to the 0 side in 
accordance with an instruction from the VTR micro- 
computer 16a. and the video tape VTP is fed fast 
from the BOT (Beginning Of Tape) at step S12 so 35 
that, for example, a dark picture is inputted to the 
video tap recorder from the analog to digital con- 
verter 20 under the control of the index picture pro- 
ducing microcomputer 16b until the fed length of 
the video tape detected by a counter 52 becomes 40 
equal to a desired length to assure, at a top portion 
of the video tape, an index area IDX into which 
index pictures are to be recorded. In the present 
embodiment, in the case of recording using a two- 
hour tape, if an index picture is produced by sam- 45 
pling after each 30 seconds, then the number of 
index pictures obtained is 120 x 2 = 240. When the 
240 index pictures are displayed in the form of a 
nine-divided screen, 240/9 = 26.6 ^ 27 screens are 
required. If each one screen is displayed for approx- so 
imately 3 seconds which allow visual observation of 
the picture by eyesight, then the tape VTP is fed fast 
by a length corresponding to 27 x 3 = 81 seconds to 
secure the index area IDX into which the index pic- 
tures are to be recorded. 55 

(2) Then at step S13, the VTR stands by until 
recording is started, and after the recording start 
time on the index picture producing microcomputer 
16b comes and the discrimination at step S13 



changes to yes, the switches 30 and 31 are 
switched to the ® side in response to an instruc- 
tion from the VTR microcomputer 16a. Then at step 
S14, recording of a video information signal 41 
obtained from the tuner 11c into a video information 
signal recording area of the video tape VTP follow- 
ing the index area IDX is started. Then, the mode of 
the VTR is changed over to a recording mode in 
which the video information signal 41 obtained from 
the tuner 1 1c is to be recorded into the video infor- 
mation signal recording area of the video tape VTP. 

(3) If recording is not ended at step SI 5 and a still 
picture is to be fetched at step S16, then in parallel 
to a recording operation, a video information signal 
to be used as an index picture is fetched (taken out) 
as a still picture from within the video information 
signal 41 being recorded by the index picture pro- 
duction section 3 into the frame memory 18 after 
each fixed interval of time (for example, 30 sec- 
onds) (step S17). Then, the video information sig- 
nal is compression coded in accordance with the 
JPEG system by the index picture producing micro- 
computer 16b (step S18) and stored into the mem- 
ory card 1 3 (step SI 9). Then, the mode of the VTR 
is changed over to an index recording mode in 
which predetermined ones of screens to be 
recorded by the index picture production section 3 
are to be extracted and stored into the memory card 
(picture memory) 13. 

(4) If recording is performed until the last end EOT 
of the video tape VTP comes or recording comes to 
an end at step S15 in response to a manual opera- 
tion of the remote controller 15 or the like, then 
rewinding is performed at step S20. Then at step 
S21 , the VTR is put into a pause-recording condi- 
tion, and the switches 30 and 31 are changed over 
to the © side in response to an instruction from the 
VTR microcomputer 16a to establish an index 
recording mode in which, in response to a manual 
operation of the recording operation switch, con- 
tents of the memory card 13 are recorded into the 
index area IDX secured on the video tape VTP. In 
particular, at step S22, contents of the memory 
card 13 are read, and at steps S23 and S24, the 
contents thus read are decompressed and decoded 
by the index picture producing microcomputer 16b 
so that they are edited into a divided display index 
picture signal of, for example, the 3x3 matrix display 
system (for example, a nine-divided display on the 
screen of the monitor 21 as shown in FIG. 6) by 
which, upon ordinary reproduction, screens can be 
displayed, for each screen, for a period of time of 
several seconds (approximately 3 seconds) within 
which one screen can be visually observed by eye- 
sight. Then, the divided display index picture signal 
43 is inputted to the VTR so that ft is recorded into 
the index area IDX secured on the video tape VTP. 

At step S25, the VTR waits until a predeter- 
mined time elapses (in the present embodiment, 
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approximately 3 seconds). Then at step S26, it is 
discriminated whether or not decoding editing 
processing for a predetermined number of divided 
display index screens has been completed, and if 
the decoding editing processing has not been com- 5 
pleted, then the control sequence advances to step 
S22. On the contrary if the decoding editing 
processing has been completed, then the video 
tape VTP is rewound at step S28, thereby ending 
the processing. 10 

Even if the video tape with divided display 
index pictures completed in such a manner as 
described above is set in position into an ordinary 
video tape recorder and reproduced in an ordinary 
reproduction mode, contents of video information 15 
recorded on the video tape set in position can be 
searched visually observing divided display index 
pictures displayed on the TV screen as seen in FIG. 
6, and as a result, video information desired to be 
reproduced can be retrieved readily. In other words, 20 
this is a significant advantage of the present inven- 
tion. 

Subsequently, description will be given of 
reproduction processing by the video tape recorder 
of the present invention of the video tape VTP on 25 
which the divided display index pictures completed 
in such a manner as described above are recorded. 
FIG. 8 is a schematic view of the reproduction 
processing. In particular, the reproduction process- 
ing will be described with reference to FIG. 3. 30 

(5) The video tape VTP is set in position into the 
video tape recorder of the present invention, and at 
step S31, the tape VTP on which the divided dis- 
play index screens are recorded are rewound to 
index the divided display index pictures. At step 35 
S32, the divided display index pictures recorded at 
the top portion of the video tape VTP are repro- 
duced at an ordinary reproduction speed. Conse- 
quently, on the screen of the television, index 
screens, for example, of the 3x3 matrix display type 40 
are successively displayed at time intervals of 
approximately 3 seconds like A, B, C, ... Accord- 
ingly, contents recorded on the video tap VTP can 

be retrieved readily. 

(6) At step S33, the video tape recorder waits until 45 
a divided display index picture is designated. If a 
divided display index picture desired to be repro- 
duced appears on the screen of the television and 
designated, then the control sequence advances to 
step S35, at which the position of the designated so 
index picture on the video tape when the desig- 
nated index picture was sampled is calculated from 

the number of the index picture obtained from the 
index picture producing microcomputer 16b and the 
sampling interval of the video information by the ss 
VTR microcomputer 16a. At steps S36 and S37, 
the reproduction is stopped, and feeding to the 
reproduction designation position is started. At step 
S38, feeding to the calculated position is ended. In 



14 

other words, if an index picture desired to be repro- 
duced appears on the screen of the television and 
is designated by means of the remote controller 1 5 
or the like, the reproduction position of the video 
tape VTP is moved to the position at which sam- 
pling of the index picture has been performed. 
(7) Thereafter, reproduction of the video information 
desired to be reproduced is performed. In particu- 
lar, reproduction is started at step S39 and can be 
started from the predetermined video information. 

The mode described above is the reproduction 
mode. 

Subsequently, a superposed imaging mode accord- 
ing to the present invention will be described. 

FIG. 9 is a schematic view illustrating processing in 
the superposed imaging mode. In particular, the 
processing in the superposed imaging mode will be 
described with reference to the flow charts of FIGS. 4 
and 5. 

(1) Divided display index pictures recorded at the 
top portion of a video tape VTP set in position in the 
VTR 2 are reproduced. Then, an index picture 
desired to be imaged for superposition is desig- 
nated. In particular, at step S40. the video tape VTP 
set in position in the VTR 2 is rewound, and at step 

541, reproduction is started and a divided display 
index picture signal 42 obtained from the construc- 
tion section 2 is displayed on the monitor 21 . At step 

542, the index picture representing the start posi- 
tion of superposed imaging is inputted, for example, 
by means of the remote controller 15 or the like. 

(2) Then, the video tape VTP is fed to the position 
at which the designated index picture is to be 
fetched. In particular, after an index picture repre- 
senting a start position for superposition is desig- 
nated at step S42, the VTR microcomputer 16a 
calculates, at step S43, a recording start position 
based on a signal obtained from the counter 52, 
and the video tape VTP is fed to the calculated 
position at steps S44, S45 and S46. At step S47, 
the video tape recorder waits starting of recording. 

(3) While superposed imaging recording of a video 
information signal from the tuner 11c or the external 
apparatus 1 1e is performed in accordance with the 
recording mode described in (2) above, index pic- 
tures sampled at fixed intervals of time (for exam- 
ple, 30 seconds) are compressed and coded in 
accordance with the JPEG system by the index pic- 
ture producing microcomputer 16b and fetched into 
the memory card (picture memory) 1 3. In particular, 
at step S48, recording is started. At step S49 t end- 
ing of recording is discriminated, and when record- 
ing is ended, the control sequence advances to 
step S54. At step S50, it is discriminated whether or 
not it is a timing at which a still picture is to be 
fetched, and if a still picture is not to be fetched, 
then the control sequence returns to step S49. At 
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step S51 , the video information signal is converted 
from an analog to a digital signal by the digital to 
analog converter 19 and sampled and stored into 
the frame memory 17. At step S52, the video infor- 
mation in the frame memory 1 7 is compressed and 5 
coded in accordance with the JPEG system, and 
the compressed coded video information is stored 
into the memory card 13 at step S53. 
(4) Then, the video tape VTP is rewound, and the 
divided display index pictures for a 3x3 divided dis- 10 
play recorded already at the top portion of the video 
tape VTP are readout. The divided display index 
pictures are compressed and coded without thin- 
ning out picture elements by the index picture pro- 
ducing microcomputer 1 6b and fetched as they are is 
onto the memory card 13. When the index pictures 
are read out from the memory card 1 3 by the index 
picture producing microcomputer 16b, the super- 
posed imaging compressed coded index picture is 
decompressed and divisionally edited to form a 20 
superposed imaging divided display index picture 
by the index picture producing microcomputer 16b. 
Then, the superposed imaging divided display 
index picture which overlaps on the time base with 
a recorded divided display index picture is replaced 25 
and outputted from the digital to analog converter 
19 so that the divided display index picture is 
recorded into the index area IDX at the top portion 
of the video tape VTP. 

30 

In particular, after recording of superposed imaging 
onto the video tape VTP is completed, the video tape 
VTP is rewound at step S54, and at steps S55 and S56, 
the divided display index pictures recorded precedently 
are reproduced. At step S57, the reproduced divided 35 
display index pictures are fetched into the frame mem- 
ory 17. The index picture producing microcomputer 16b 
stores the divided display index pictures as they are in a 
time series into the memory card 13. At step S58, the 
index picture producing microcomputer 1 6b calculates a 40 
fetching position of the recorded divided display index 
pictures. At step S59. the index picture producing micro- 
computer 16b compares the fetching position of the 
recorded divided display index picture and the fetching 
position of the superposed imaging index picture sam- 45 
pled upon superposed imaging with each other, and 
when they overlap with each other, the superposed 
imaging index picture is replaced with the recorded 
divided display index picture. At step S60, it is discrimi- 
nated whether or not reproduction of the entire index so 
area recorded precedently is completed. If the repro- 
duction is completed, then the control sequence 
advances to step S61 , but when the reproduction is not 
completed, the control sequence returns to step S55. 

At next steps S61 and S62, the video tape VTP is ss 
rewound. At step S63, the video tape recorder is put into 
a pause-recording condition. At step S64, the index pic- 
ture producing microcomputer 16b reads out contents 
of the memory card 13. At step S65, the index picture 



producing microcomputer 16b performs decompression 
decoding processing and dividing editing processing 
only for the superposed imaging index picture read out 
from the memory card 13 to form a superposed imaging 
divided display index picture. At step S66, the index pic- 
ture producing microcomputer 16b superposes the 
superposed imaging divided display index picture with 
the recorded divided display index pictures read out 
from the memory card 13 to form such a divided display 
index picture as shown in FIG. 6 and inputs the thus 
formed divided display index picture to the construction 
section 2 through the digital to analog converter 19 to 
start recording of it into the index area INX at the top 
portion of the video tape VTP. At step S67, the one 
divided display index picture is recorded for a fixed 
period of time (approximately 3 seconds). At step S68, 
the decoding processing and superposition for one 
divided display index picture by the index picture pro- 
ducing microcomputer 1 6b is completed. If the decoding 
processing and superposition (repetition of recording of 
one divided display index picture for a fixed period of 
time (approximately 3 seconds) by a predetermined 
number) is not completed at step S69, the control 
sequence returns to step S64. On the contrary, if the 
recording of a predetermined number of divided display 
index pictures into the index area INX at the top portion 
of the video tape VTP is completed by the decoding 
processing and superposition of the contents of the 
memory card 13, the control sequence advances to 
step S70, at which the tape VTP is rewound, thereby 
completing the processing. 

As described above, according to the present 
embodiment, if a video tape with divided display index 
pictures completed is reproduced in an ordinary repro- 
duction mode by a video information recording and 
reproduction apparatus irrespective of the type, then 
divided display index pictures recorded in the index area 
at a top portion of the video tape can be displayed 
graspably on a television, and as a result, contents of 
information recorded on the video tape can be grasped 
intuitively by eyesight. 

FIG. 10 shows an embodiment wherein the present 
invention is applied to a video camera (video tape 
recorder with a camera). As seen from FIG. 10, the 
present invention can be applied to the video camera by 
changing the input from the tuner 11c in FIG. 2 to an 
input from an external apparatus 11e. Index pictures in 
this instance are displayed, taking photographing into 
consideration as a condition, such that, as seen in FIG. 
1 1 , the date and time 1 12 of photographing is superim- 
posed on each of index pictures 111 so as to improve 
the convenience in use. 

Further, in the embodiment described above, a 
large number of index pictures extracted along a time 
series are successively displayed as pluralities of 
divided display index pictures on a television (display 
means) so that contents of the recorded video tape may 
be grasped intuitively by eyesight. 
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Meanwhile, some video tape recorders help editing 
and arrangement of a video tape by recording, on the 
video tape, a recording date, a channel, a recording 
time and so forth to be displayed. However, only from 
such information, contents of the video tape can not be 
recalled readily as they pass the remembrance of the 
user. 

Therefore, in an applied embodiment of the present 
invention, the index picture producing microcomputer 
16b obtains, upon recording, from the VTR microcom- 
puter 1 6a and stores into the memory card 1 3 recording 
setting conditions such as a recording date, channel, 
time and so forth for each recording operation (the 
recording date and time can be obtained from the VTR 
microcomputer 16a in response to a signal outputted 
from, for example, a timer 53, and the channel can be 
obtained from the VTR microcomputer 16a in response 
to a signal outputted from, for example, the remote con- 
troller 15 or the external apparatus 11e). Further, simi- 
larly as in the production and storage of index pictures 
described hereinabove in connection with the first 
embodiment, the index picture production section 3 
extracts recording video information for a small number 
of pictures at suitable time intervals (1 to 5 minutes) 
after starting of recording and compresses, codes and 
stores the recording video information into the memory 
card 13. Then, the index picture producing microcom- 
puter 16b produces a pair of reduced index pictures 
122a and 122b and records them into the index area 
IDX secured at a top portion of the video tape VTP in 
addition to a recording setting condition 121 so that, 
after completion of recording, the recording video infor- 
mation read out from the memory card 1 3 may be distin- 
guished as seen from FIG. 12. Such index pictures as 
shown in FIG. 12 can be displayed on a television (dis- 
play means) in a video information reduction apparatus 
(any video information reproduction apparatus having at 
least a reproduction function) of whichever type the 
video tape on which such index information is recorded 
is reproduced in an ordinary reproduction mode. As a 
result, contents of the recorded picture information 
recorded on the video tape can be grasped intuitively by 
eyesight. 

When index information is recorded into the index 
area IDX secured at a top portion of the video tape VTR 
if the index picture producing microcomputer 16b 
obtains a recording start address (obtained from the 
VTR microcomputer 16a) on the video tape correspond- 
ing to data of the item number No. of each of the record- 
ing setting conditions 121 and records the recording 
start address on a control track or an audio track, then if 
the video thus produced is set in position into a video 
information reproduction apparatus and reproduced in 
an ordinary reproduction mode so that it is displayed on 
a television, the video tape can be fed to the recording 
start position of desired video information to start repro- 
duction only by designating the item number of the cor- 
responding one of the recording setting conditions 121 
by means of a mouse or the like. 



While, in the embodiment described above, index 
pictures are produced by sampling video information 
upon recording by the index picture production section 
3, video information when a video tape recorded 
s already is reproduced may be sampled to produce index 
pictures similarly as upon superposed imaging. 

While the embodiment described above relates to a 
video information recording and reproduction apparatus 
(video tape recorder), since a video tape with divided 
10 display index pictures is prepared, also a video tape 
recorder for exclusive use for reproduction can appar- 
ently be used for reproduction retrieval processing of 
the video tape. 

While, in the embodiment described above, a mem- 
15 ory card is used as temporary storage means for com- 
pressed pictures, another storage medium such as a 
RAM, an EEPROM, a magnetic disk or the like may be 
used instead. 

Further, while, in the embodiment described above, 
20 the position of a designated index picture on the video 
tape when the designated index picture was sampled is 
calculated, at step S35 illustrated in FIG. 3, by the VTR 
microcomputer 16a from the number of the index pic- 
ture obtained from the index picture producing micro- 
25 computer 16b and the sampling interval (for example, 
30 seconds) of the video information, a marker code 
may be recorded at the sampling position by the VISS 
function provided in the VTR so that the video tape may 
be fed to the reproduction designation position based 
30 on recognition of the thus recorded marker code. Or, 
upon recording of an index picture, the address of the 
video tape upon sampling maybe recorded into a blank- 
ing area of the video tape. 

Further, while, in the embodiment described above, 
35 the recording time of a divided display index picture into 
the index area of the video tape is described to be 3 
seconds per one divided display index picture, the 
recording time may be an arbitrary time within the range 
from approximately one second to approximately five 
40 seconds. 

Further, while, in the embodiment described above, 
divided display index pictures recorded in the index area 
of the video tape can be displayed, upon reproduction, 
in a nine-divided picture screen, they may otherwise be 
45 displayed in a 16-divided picture screen or a four- 
divided picture screen. 

Further, while, in the embodiment described above, 
the sampling interval for video information is 30 sec- 
onds, it is not limited to the specific time and may be a 
so desired interval such as 1 0 seconds or one minute. Fur- 
ther, while the sampling interval in the embodiment 
described above is a fixed time, sampling may be per- 
formed at arbitrary timings depending upon a start or an 
end of recording of video pictures, a change in scene, 
55 an input signal from the outside or the like. 

Further, while, in the embodiment described above, 
a software codec provided in a high performance micro- 
computer is used as the picture compression means, 
the picture compression means is not limited to the spe- 
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crfic software codec, and a digital signal processor 
(DSP) or an LSI for exclusive use may be used for the 
picture compression means. 

Further, while, in the embodiment described above, 
the JPEG is utilized as the picture compression method, 5 
the picture compression method is not limited to the 
JPEG, and any other suitable method (to thin out picture 
elements or to reduce the number of picture elements, 
while full colors are represented by the data amount of 
24 bits per one picture element, if the data are reduced 10 
to data of 256 colors represented by 8 bits, then the 
data amount can be compressed to one third) may be 
employed instead. 

Further, while, in the embodiment described above, 
no data is recorded onto an audio track upon recording is 
of an index picture, the recording system is not limited to 
this, and audio information upon sampling, information 
useful for retrieval of a tape (a tape length, a recording 
mode, a tape ID, or a recording date) or the like may be 
recorded onto an audio track. 20 

Further, while, in the embodiment described above, 
video information is recorded in an analog fashion on a 
video tape, the present invention can naturally be 
applied to recording of video information in a digital 
fashion. 25 

As described above, according to the present 
invention, since divided display index pictures obtained 
by extracting contents recorded on a video tape along a 
time series are recorded as a video information signal at 
a top portion of the video tape, the index pictures from 30 
which the contents of the tape can be grasped intuitively 
by eyesight only by reproduction of the divided display 
index pictures recorded at the top portion of the tape 
can be displayed, upon reproduction, without the neces- 
sity for storage means for storing index pictures for indi- 35 
vidual video tapes and without depending upon a type 
of an apparatus used to reproduce the tape. Conse- 
quently, according to the present invention, there is an 
advantage that video information recorded on a video 
tape can be retrieved readily. 40 

Claims 

1 . A video information recording and 

reproduction apparatus, characterized in that it 45 
comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, and 

an index picture production section (3) which so 
includes a picture memory (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video picture 
information (44) recorded by said video information 
recording and reproduction means (2) at desig- 55 
nated extraction timings, successively compress- 
ing, decoding and storing the extracted video 
picture information into said picture memory (13), 
successively reading out, decompressing and 



decoding the compressed index picture information 
stored in said picture memory (13) to form still pic- 
tures and outputting the still pictures, and which 
supplies the index still picture information (45) suc- 
cessively outputted from said microcomputer (16b) 
to said video information recording and reproduc- 
tion means so that the index still picture information 
may be successively recorded into a top portion of 
the video tape by said video information recording 
and reproduction means <2). 

2. A video information recording and 
reproduction apparatus according to claim 1 , char- 
acterized in that it further comprises display means 
(21) for displaying the index still picture information 
recorded at the top portion of the video tape and 
reproduced by said video information recording and 
reproduction means (2). 

3. A video information recording and 
reproduction apparatus, characterized in that it 
comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, and 

an index picture production section (3) which 
includes storage means (13) for storing com- 
pressed index picture information and recording 
setting conditions, and a microcomputer (16b) for 
extracting the video picture information (44) 
recorded by said video information recording and 
reproduction means at designated extraction tim- 
ings, successively compressing, decoding and stor- 
ing the extracted video picture information into said 
storage means, storing the recording setting condi- 
tions obtained from said video information record- 
ing and reproduction means into said storage 
means, successively reading out, decompressing 
and decoding the compressed index picture infor- 
mation stored in said storage means to form still 
pictures, adding the recording setting conditions 
from said storage means to the still pictures and 
outputting the still pictures together with the record- 
ing setting conditions, and which supplies the index 
still picture information (45) successively outputted 
from said microcomputer having the recording set- 
ting conditions added thereto to said video informa- 
tion recording and reproduction means so that the 
index still picture information with the recording set- 
ting conditions added thereto may be successively 
recorded into a top portion of the video tape by said 
video information recording and reproduction 
means. 

4. A video information recording and 
reproduction apparatus, characterized in that it 
comprises 

a video tuner (1 1c) or an external apparatus 
(1 1e) for obtaining video picture information, 
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video information recording and reproduc- 
tion means (2) for recording and reproducing the 
video picture information onto and from a video 
tape, and 6. 

an index picture production section (3) which 5 
includes a picture memory (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video picture 
information inputted thereto at designated extrac- 
tion timings, successively compressing, decoding 10 
and storing the extracted video picture information 
into said picture memory, successively reading out, 
decompressing and decoding the compressed 
index picture information stored in said picture 
memory to form still pictures and outputting the still 15 
pictures, and that 

one of the video picture information (41) 
obtained from said video tuner or said external 
apparatus and a reproduced video picture informa- 
tion (42) obtained from said video information 20 
recording and reproduction means (2) by reproduc- 
tion is selectively inputted to said index picture pro- 
duction section, and the video picture information 
(41) obtained from said video tuner (11c) or said 
external apparatus (1 1e) and the index still picture 25 
information (45) outputted from said index picture 
production section are inputted to said video infor- 
mation recording and reproduction means so as to 
be recorded onto the video tape. 

30 

A video information recording and 

reproduction apparatus, characterized in that tt 

comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 35 
picture information onto and from a video tape, and 7. 

index picture production means (3) which 
includes storage means (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video information (44) 40 
recorded by said video information recording and 
reproduction means at designated extraction tim- 
ings, successively compressing, decoding and stor- 
ing the extracted video picture information into said 
storage means, successively reading out the com- 45 
pressed index picture information stored in said 
storage means, converting the read out com- 
pressed index picture information into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- so 
sively outputting the information obtained by the 
conversion as still pictures each continuously for a 
predetermined period of time, and which supplies 
the plurality of arranged index still pictures (45) out- 
putted successively from said microcomputer each 55 
for the predetermined period of time to said video 
information recording and reproduction means so 
as to be successively recorded into a top portion of 



the video tape by said video information recording 
and reproduction means (2). 

A video information recording and 

reproduction apparatus, characterized in that it 

comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, and 

index picture production means (3) which 
includes storage means (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video information 
recorded by said video information recording and 
reproduction means at designated extraction tim- 
ings, successively storing the extracted video infor- 
mation into a frame memory (17, 18), successively 
compressing, decoding and storing the video pic- 
ture information stored in said frame memory into 
said storage means, converting the compressed 
index picture information stored in said storage 
means into information of a form wherein a plurality 
of reduced index screens are arranged per one 
screen and successively storing the information 
obtained by the conversion as still pictures into said 
frame memory (17, 18), and which successively 
outputs the plurality of thus arranged index still pic- 
tures (44) stored in said frame memory each for a 
predetermined period of time to said video informa- 
tion recording and reproduction means (2) so as to 
be successively recorded into a top portion of the 
video tape by said video information recording and 
reproduction means each continuously for the pre- 
determined period of time. 

A video information recording and 

reproduction apparatus, characterized in that it 

comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, 

index picture production means (3) which 
includes storage means (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video information (44) 
recorded by said video information recording and 
reproduction means at designated extraction tim- 
ings, successively compressing, decoding and stor- 
ing the extracted video picture information into said 
storage means, successively reading out the com- 
pressed index picture information stored in said 
storage means, converting the read out com- 
pressed index picture information into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- 
sively outputting the information obtained by the 
conversion as still pictures each continuously for a 
predetermined period of time, and which supplies 
the plurality of arranged index still pictures (45) out- 
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putted successively from said microcomputer each 
for the predetermined period of time to said video 
information recording and reproduction means so 
as to be successively recorded into a top portion of 
the video tape by said video information recording 5 
and reproduction means (2), 

display means (21) for individually displaying 
the plurality of arranged index still pictures recorded 
at the top portion of the video tape and reproduced 
by said video information recording and reproduc- w 
tion means, and 

control means (16a) for designating a 
desired one of the plurality of arranged index still 
pictures displayed on said display means and feed- 
ing the video tape to a position at which the video 15 
information corresponding to the designated index 
picture is recorded. 

8. A video information recording and 

reproduction apparatus, characterized in that it so 
comprises 

video information recording and reproduc- 
tion means (2) for recording and reproducing video 
picture information onto and from a video tape, 

index picture production means (3) which 25 
includes storage means (13) for storing com- 
pressed index picture information, and a microcom- 
puter (16b) for extracting the video information (44) 
recorded by said video information recording and 
reproduction means at designated extraction tim- 30 
ings, successively compressing, decoding and stor- 
ing the extracted video picture information into said 
storage means, successively reading out the com- 
pressed index picture information stored in said 
storage means, converting the read out com- 35 
pressed index picture information into information 
of a form wherein a plurality of reduced index 
screens are arranged per one screen and succes- 
sively outputting the information obtained by the 
conversion as still pictures each continuously for a 40 
predetermined period of time, and which supplies 
the plurality of arranged index still pictures (45) out- 
putted successively from said microcomputer each 
for the predetermined period of time to said video 
information recording and reproduction means (2) 45 
so as to be successively recorded into a top portion 
of the video tape by said video information record- 
ing and reproduction means (2), 

display means (21 ) for individually displaying 
the plurality of arranged index still pictures recorded so 
at the top portion of the video tape and obtained by 
reproduction in a recording mode by said video 
information recording and reproduction means, and 

control means (16, 30, 31. 15) for designat- 
ing a desired one of the plurality of arranged index 55 
still pictures obtained by reproduction of the top 
portion of the video tape in a recording mode and 
displayed on said display means, feeding the video 
tape to a position at which the video information 



24 

corresponding to the designated index picture is 
recorded to record the new video information onto 
the video tape and inputting the new video informa- 
tion to said index picture production means. 

9. A video information recording and 
reproduction apparatus according to claim 8, char- 
acterized in that 

said control means (16, 30, 31,15) inputs, to 
said index picture production means, the plurality of 
recorded arranged index still pictures recorded at 
the top portion of the video tape obtained by repro- 
duction by said video information recording and 
reproduction means (3), and that 

said index picture production means (3) 
forms, in addition to the plurality of recorded 
arranged index still pictures inputted by said control 
means, a plurality of arranged index still pictures 
corresponding to the new video information by said 
microcomputer. 

10. A method of recording index picture information 
onto a video tape, characterized in that index pic- 
ture information (45) to be used for retrieving video 
information recorded on a video tape is recorded, 
into a top portion of the video tape, as information 
of a plurality of arranged pictures <as shown in Fig. 
6) wherein each screen includes, upon reproduc- 
tion, a plurality of screens of information sampled in 
a time series at desired timings from the video infor- 
mation (41) and reduced later. 

11. A video tape on which video information is 
recorded, characterized in that index picture infor- 
mation extracted from the video information is 
recorded as an index in the same signal form as the 
video information at a top portion of said video tape. 

12. A video tape on which video information is 
recorded, characterized in that index picture infor- 
mation extracted from the video information is 
recorded as an index in the same signal form as the 
video information at a top portion of said video tape, 
and recording setting conditions of the video infor- 
mation are recorded at the top portion of said video 
tape. 

13. A video tape on which video information is 
recorded, characterized in that index picture infor- 
mation extracted from the video information is 
recorded as an index in the same signal form as the 
video information at a top portion of said video tape, 
and recording setting conditions of the video infor- 
mation are recorded at a portion of said video tape 
at which the recording setting conditions do not 
deteriorate the video information. 



13 



EP 0 731 469 A2 



FIG. 1 



11d 



51 



1 1 f — I 



11c 



VIDEO / AUDIO INPUT 



--rj::::.-.-.-^"--- 

nb | _ — 



TUN- 
ER 



RECORDING 
AND RE- 
PRODUCTION 
SECTION 

FT" 



15 



REMOTE 
CON- 
TROLLER 



C W V 



MECHANISM 
SECTI ON 




VTRTAPE 



16a 



VTR 
MICRO- 
COMPUTER 

7S — 



52 



.19 



.17 



D/A 



FM 



t 



AID 



22 



FM 



12 



COUNT- 
ER 



n 



TIMER 



53 



JPEG DE- 
COMPRESSION 



Fl 



compression^ 



/ JPEG 

3 "5 



vysH microcomputer ///////* 



L.. 



7 



14 



13 



MEMORY 
CARD 



16b 



21 



/ 



BNSDOCID: *EP . 0731 469 A2. I > 



14 



EP 0 731 469 A2 



FIG. 2 

Y 

REWINDING 



FAST FEEDING 




REWINDING 

"X" 



15 



:tD: <EP 



073146&A2.I 



EP 0 731 469 A2 



FIG. 3 



Y 

REWINDING 

j <T S3 2 

REPRODUCTION 
(DISPLAY OF INDEX PICTURE) 



yes 



j S35 



CALCULATION OF RE- 
PRODUCTION START 
POSITION 




REPRODUCTION 




BNSDOCID: <EP__ 0731469A2 I 



16 



EP 0 731 469 A2 



FIG. 4 



T 



J. 



S40 



REWINDING 



S41 



REPRODUCTION 
(DISPLAY OF INDEX PICTURE) 




yes 



S43 



CALCULATION OF 
REPRODUCTION 
START POSITION 



S44 



STOP 



S45 



FAST FEEDING 



no 




yes 



S51 



SAMPLING OF SCREEN 



S52 



COMPRESSION 
(MICROCOMPUTER) 



S53 



STORAGE INTO 
MEMORY CARD 



17 



EP 0 731 469 A2 



FIG. 5 




J. 



S54 



REWINDING 



SS5 



PAUSE 



r 



S56 



REPRODUCTION OF 
INDEX PICTURE 



S57 



FETCHING OF 
INDEX PICTURE 



± 



S58 



CALCULATION OF 
INDEX PICTURE 
FETCHING POSITION 



S59 



COMPARISON WITH 
SUPERPOSED IMAGING 
SAMPLING POSITION & 
REPLACEMENT WHERE 
SUPERPOSED 




S61 



STOP 



i 



S62 



REWINDING 



S63 



PAUSE 



S64 



READING OF MEMORY CARD 



I 



S65 



DECOMPRESSION 
(MICROCOMPUTER) 



I 



S66 



DIVISION OF SCREEN & 
START OF RECORDING 



no 




S67 



S68 



PAUSE 




S69 



S70 



REWINDING 




18 



EP 0 731 469 A2 



FIG. 6 




FIG. 7 




19 



EP0 731 469 A2 



FIG. 8 



0 REPROD UCTION 
(§) FAST FEEDING 



(3) REPROD UCTION 



'UMMWMUmi 



j J 1 1 1 1 1 1 1 1 J J 

MEMORY 
J 1 1 1 1 1 1 1 1 1 J f 









s 

VTP 



13 



DESIGNATION 















1 


— * 





© REPRODUCTION OF INDEX PICTURE 



FIG. 9 



(T) REPRODUCTION 

(2) FAST FEEDING 



RECO RDING 




I 



/ 



■13 



DtSlGNATION ■ 















1 


— * 


-t - 

, i . 



i 


lltlllllllil 

MEMORYj 

t Mill lit 1 1 If 







I I I 



20 



0731469A2J. > 



EP 0 731 469 A2 



FIG. 10 



VIDEO / AUDIO INPUT 11g 

If < r 




RECORDING 
AND RE- 
PRODUCTION 
SECTION 



MECHANISM 
SECTION 



VTR TAPE 



lib 




.19 



17 



Of A 



FM 



/ JPEG DE- 



20 



A/D 



18 



FM 



[/////////// 



12 



COMPRESSION 



> /////////. 



4 



JPEG 

COMPRESSION 



777 



/ ySH MICROCOMPUTER 




14 



13 

MEMORYky 
CARD 



16 



11 



BNSDOCID: <EP 073146&A2 J_ > 



21 



EP 0 731 469 A2 



FIG. 11 



01 / ila_w:oo 


2 r7 

01 /S€-^4:01 


3 o 

5 A 

01 M 6 /1 4:02 


01 } 16 14:20 


o/n^e^o 


•p* 

01 / 16 16:31 




01 / 20*40:00 





FIG. 12 



121 



122a 122b 



( No RECORDING CHANNEL) RECORDING 
NO DATE oi-iANNtL/ T[ME 



1 94/08/22 8ch 20:00-21:00 




2 94/08/25 10ch 18:00-18:30 




3 94/09/04 12ch 21:00-23:00 




4 94/09/22 8ch 20:00-21:00 




22 



BNSDOCID: <EP „._. _ 073146&A2 i 



EP 0 731 469 A2 




BNSDOCID: <EP 



0731469A2 I > 



EP 0 731 469 A2 



CO 



2. 



LU 
CL 

o 

N 



CD 



s 

LU 
Q. 
O 

N 

X 

s 



8 



p 



3 =5 CD LU 2 

a? O gc cc £ 



CD 

£3* 



CO 

X 



d|5 



3 

CL 

o 
a 
- o 
or 

o 

cc 
p 



> 

O en 
§3 



CD CO 

^ o ca 
^ pro 



E " ~ 



o 

C\J 



AAA 



A A 

6 



V v u 









a> 

T3 




8 




CD 




T3 



OJ 



D/A 


CO 
X 

00 






> 


f > 




f 


NTSC 
encoder 



CO 




CXI 



69 



BNSDOCID: <EP 073146&A2 J. > 



24 



CO 

< 

to 

co 
o 

Q_ 
LU 



(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 

Office europeen des brevets (11) EP 0 731 469 A3 

EUROPEAN PATENT APPLICATION 





t*rt\ int ri 6 - G11B 27/32 <311R 27/10 


26.02.199/ tjuiietin i yy/yua 


H04N 5/92, G11B 27/34, 


fd*^ rjafp nf nnNication A2' 


G11B 27/029 


11 no 1QQA RnllPtin 1QQfi/37 




(21) Application number: 96102680.4 




<22) Date of filing: 22.02.1996 




(84) Designated Contracting States: 


• Ohtake, Masatoshi 


DE FR GB 


Oume-shi, Tokyo 198 (JP) 




• Tsunoda, Yoshito 


(30) Priority: 10.03.1995 J P 50886/95 


Tokyo 167 (JP) 




• Nagata, Minoru 


(71) Applicant: HITACHI, LTD. 


Kodaira-shi, Tokyo 187 (JP) 


Chiyoda-ku, Tokyo 101 (JP) 


• Doi, Yasunori 


(72) Inventors: 


Kokubunji-shi, Tokyo 185 (JP) 


• Morishima, Kerrta 


(74) Representative: Strehl Schubel-Hopf Groening & 


Kodaira-shi, Tokyo 187 (JP) 


Partner 


• Hamamoto, Nobuo 


Maximilianstrasse 54 


Nishitama-gun, Tokyo 190-01 (JP) 


80538 Munchen (DE) 


• Mizulshi, Kenichi 




Hachiouji-shi, Tokyo 192-03 (JP) 





(54) Video information recording and reproduction apparatus and method as well as video tape 



(57) The video information recording and reproduc- 
tion apparatus comprises a video information recording 
and reproduction section for recording and reproducing 
video picture information onto and from a video tape, 
and an index picture production section which includes 
a picture memory for storing compressed index picture 
information, and a microcomputer for extracting the 
video picture information recorded by the video informa- 
tion recording and reproduction section at designated 
extraction timings, successively compressing, decoding 
and storing the extracted video picture information into 
the picture memory, successively reading out, decom- 
pressing and decoding the compressed index picture 
information stored in the picture memory to form still 
pictures and outputting the still pictures, and which sup- 
plies the index still picture information successively out- 
putted from the microcomputer to the video information 
recording and reproduction section so that the index still 
picture information may be successively recorded into a 
top portion of the video tape by the video information 
recording and reproduction section, as well as a video 
information recording and reproduction method and a 
video tape. 



FIG. 1 



VIDEO /AUDIO INPUT 



E=5£ 

MECHANISM V\ XT , 




Primed by Rank Xerox (UK) Business Services 
2.13.14/3.4 



BNSDOCID: <EP 



073 1469 A3 I > 



EP 0 731 469 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 10 2680 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (In1.CL6) 



X 
Y 
A 



A 

X 

A 
X 



8 

I 
s 

8 



EP-A-0 545 727 (THE DSP GROUP, INC.) 

* column 1, line 32 - line 41 * 

* column 1, line 63 - column 3, line 7 * 

* column 4, line 47 - column 5, line 13 * 

* column 5, line 31 - line 33 * 

* column 5, line 49 - line 50 * 

* column 6, line 24 - column 9, line 53; 
claims 1-4,6-9,13,15-17 * 



EP-A-O 558 306 (MITSUBISHI DENKI K.K. ) 

* column 1, line 45 - line 57; figure 8C * 

* column 28, line 39 - column 30, line 53; 
figure 16 * 



EP-A-0 597 450 (MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD.) 

* page 24, line 15 - line 47 * 

* page 27, line 4 - page 29, line 1; 
figures 26,30 * 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 17, no. 166 (P-1514), 30 March 1993 

& JP-A-04 328375 (CANON INC.), 17 November 

1992, 

* abstract * 



PATENT ABSTRACTS OF JAPAN 
vol. 95, no. 001 

& JP-A-07 O07712 (VICTOR CO OF JAPAN LTD), 
10 January 1995, 
* abstract * 



-/- 



The prevent search report has been drawn up for all claims 



Place of Mafxb 

THE HAGUE 



1-3,5-11 



G11B27/32 

G11B27/10 

H04N5/92 

G11B27/34 

G11B27/029 



4,12,13 

10,11 

4 

1-3,5-9, 
12,13 

12,13 



1-11 
10-13 



1-9 
10,11 



1-9,12, 
13 



TECHNICAL FIELDS 
SEARCHED (Int.U.6) 



G11B 
H04N 



Date of coapieUol of the tcxrca 

12 December 1996 



Daalmans, F 



CATEGORY OP CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the sane category 
A : technological background 
O : oon-wTitten disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited id the application 
L : document cited for other reasons 

& : member ot the same patent family, corresponding 
document 



2 



BNSDOCtD: <EF. . .073146GA3 I ^ 



EP0 731 469 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 10 2680 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 

to < 



CLASSIFICATION OF THE 
APPLICATION (1M.CL6) 



D,A 



PATENT ABSTRACTS OF JAPAN 

vol. 14, no. 521 (P-1131), 15 November 

1990 

& JP-A-02 216688 (FUJI PHOTO FILM CO., 
LTD), 29 August 1990, 
* abstract * 



PATENT ABSTRACTS OF JAPAN 

vol. 17, no. 471 (P-1601), 26 August 1993 

& JP-A-05 109240 (SONY CORPORATION), 30 

April 1993, 

* abstract * 



PATENT ABSTRACTS OF JAPAN 

vol. 18, no. 329 (E-1566), 22 June 1994 

& JP-A-06 078271 (FUNAI ELECTRIC CO., 

LTD.), 18 March 1994, 

* abstract * 



PATENT ABSTRACTS OF JAPAN 

vol. 13, no. 279 (P-891), 27 June 1989 

& JP-A-01 066888 (CANON INC.), 13 March 

1989, 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 16, no. 84 (E-1172), 28 February 1992 
& JP-A-03 268589 (SHARP CORP.), 29 
November 1991, 

* abstract * 



The present search report has been drawn up for all claims 



10,11 



1-9,12, 
13 

10,11 



1-9,12, 
13 

10,11 



1-9,12, 
13 

1-13 



TECHNICAL FIELDS 
SEARCHED (IM.C1.6) 



1-13 



PI xx of sevcb 

THE HAGUE 



D*e of conptetku «f the iesrth 

12 December 1996 



Daalmans, F 



CATEGORY OK CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited fur other reasons 

& : member of the same patent family, corresponding 
document 



3 



